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1 ] 

mmij^-'&v&^^mu t+u t+2. t+s, , t+N-i, t+N, 

7^-^«x (t) , X (t+l) , X (t+2) , X (t+3) , -.X (t+N- 

1) , X (t+N) ^(D^m-^nt^'f-^mizM-r^mmtis^h^i^^ 

^Mt+N-UC^V^T^Mt *^^#t^Stlfc■7^-^^^Jx (t) , X (t+l) , X (t 
+2) , X (t + 3) , , X (t + N-1) ^faH-tSm ©—^sB'l^ 

^®ll^>'-Ux?I^#^i:y#^tlfe^m>'-Ux^iS[Xr(k, t), 5:mi(k 
ltffBM^-7-Ux?I^#©$:, ^Mt +NlC^VxT#fc|&$tl^7"-^#x (t + N 

mBm^nr^mmy'-v:nmm(Dmmm^Tik, t), xid:j^t5c#xi(k. t)®-:^® 
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I 
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Mt+li^i5H^mmy-V:r.^m^r{k, t+1), J^mHK t+1) S:#^«l£B8iS[ 

^P5*^-^T'fe-5^Mt, t+1, t+2, t+3. t + N-1, t+N. 

7=-^ffix (t) , X (t + 1) , X (t+2) , X (t+3) , .X (t+N- 

1) , X (t+N) ^mm-^n. ^(Dm^'^titcT'-^mi^M-t^^Mtfj^^^m^ 

^Mt+N-l^C^V^T^Mt A^^#fc^$tlfex-^?^Jx (t) , X (t+1) , X (t 

+2) . X (t+3) , , X (t+N-1) ^—^mw-'t^^KD-'mmw- 

^(DH 1 (Dmm^m.ic-wm'm^tit^'r- ^n<Dmmy - V ai^ijcxrck, t), 

taf3ilt5c>'-Ux?t^#^tt, ^^>'-Ux^i5CXr(k, t+1), JkmHK t+ 

1) ^vnmi^xm^j^oizLttzzt^mwL nt^nmmmmy - u x 
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[til] 



XXk,t + 1) = \xXk.t) + ^[x(t + N)- xioj 





(mu. A(i [xit+N)-x(t)\ {zmmm^^^^rzisb(DiE(Dmm.) 

mmiJ^-^r^^^^Mu t+i, t+2, t+s, t+N-u t+N. 



1) , X (t+N) ijm^^ti. ^(Dmm-^tit=.v^--^mKM-t^mMtij^(^^m-^ 

^Mt + N-l^CfeV^T^Mt ;()^b#fc*&$tlfc7'-^?^Jx (t) , X (t+1) , X (t 

+2) , X (t+3) > X (t+N-1) ^—mmn-t^^i(D-mmn 



5^-^f-fitx (t) , X (t+1) . X (t+2) , X (t + 3) . 



, X (t + N- 



3 



miE# 2 0 0 1 -3 0 



#2000-21711 3^ 
^^_->5f^x (t+N) ^irofait^miC-^fHIl^tlfcT^-^^ffix (t) 

t+llCi3ltSmSCDktCMt€>^*-7-Ux#|ftXr(k. t+1), ^t^Xi(k, t+1) 

raPgTb^-^^T'feS^F^t. t + 1, t + 3, t + N-1, t+N, 

T^-^fffix (t) , X (t + 1) , X (t + 2) , X (t+3) , .X (t + N- 

1) , X (t+N) ij^mm^n. ^o^.m-^tit^v'-'SimizMt^mMt*-^^^-^ 

^Mt+N-l^c^v^T^Mt *>e>«$&^ti:t7^-^3«Jx (t) , X (t+1) , X (t 

+2) , X (t+3) , , X (t+N-1) ^-mmm--t^mi<D-mmm 

n^ncr):^^7-Ux^f5CXr(k. t), 2tmi(k, t)S:#^ilfC7-Ux^I^#S 



4 
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^^_^-jex (t+N) t. ^i<Dmm^mz-'mmn-^tir^'r--^m^ a) i:© 

aic-'^iait$nfc:^*^-u:>i^ti®^ti»(k, t), xii^Mxi(k, t)© 
(k, t+i), :s:mi(k, t+i)S:#-g>»®K^?i^^a^i^t'#^i-^^^^^^^ 

, Xli4lcfB«c35ff!)iMil^>'-Ux^g|^M. 
tffSHx (t+N) ItilBx (t) i:(Z)^©#lcMt-^S$a#5:^xS:^fe®iE® 



{fitE# 2001-3053430 



#2 00 0-217113 



[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

NttM^ffi, M;tlii 0 24) (omm^Lxm^'^^ -^©NM^T^^-^^J^^^^t- 

i!t^^^ b T -5 % ^ -5 . 
[0 0 0 4] 

"7— yx^^ (DFT ; Discrete Fourier Transform) ill^litl. ■^(DM^'y — 

^ (Z) M ^ If ^3 tl T V ^ § o 

[0 0 0 5] 
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#2000—21711 3^ 
T^ejtlSNM^T^-^'^^xCt), x(t+l). x(t + 2), • • • - , x(t+N-2), x(t 
[0 0 0 6] 

m2] 



.,(«)smf2(«-t)f]} 
.-^■g{-..(„)sin[2(„-0f] 

c,(/i)cos|2(/i-0^]| 



+ 7 



•SCO) 



[0 0 0 7] 
[0 0 0 8] 

r(Dj:e>cbT, ^<Dmn-mm^Mm(Dmmmmz^*). xitDSF (Digita 

1 signal processor) tj^E^m^^X^JOm^r^ifit. Zti^CDmm-m^. ^V^b 
[0 0 0 9] 
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#2000 — 21 71 1 3^ 

N^momn^'Z^mii u M^i^N^b^ 1024 x^;^^m^(Dmm.mmim4. 2 0 

[0 0 10] 

o T v^ -& r ?:fJM ^ (omwimzm a ut^t^j® e> r i: y i^m 

^^^:li«?)feF FT (Fast Fourier Transform: 115^ -7- U 31^^) ^^^tjffl^tl 
[0 0 1 1] 

[0 0 12] 

tJ^oT, N>i<>f>b®FFTli. los^^ mCD:^^'- 'J (N/2) loggNM©/^ 

7 ^ >f t^mic x^)mm^tixiB*). (2N ) loggN IS (Z)^#^i&^ia^ic j: y F F 

[0 0 13] 

ilStt, r©^lCLT>&$tl^FFT, %b<ttDFT (Discrete Fourier T 
ransform:iim:7-UX^^) *^MV>P>nT, -^^mPBT'^^^-^>^'J > 

^nx^m^ti^v'-^mzMi.xy-v :r.^mm=rto^^^'^> ^©-7-ux^ 

^ ^ >5f ^1- -5 7 - y x^SI^OiS 5: S * ^ ' ^ - 

[0 0 14] 
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[0 0 15] 

[0 0 16] 

r (D J: ^ b T ^ $ -5 7 - U x^lilMT^ < =fe N M^® 7^ - ^ IC+B 

[0017] 

«*&sti-5#ic7-yx^m^Sb:t^m$:#^:^^«>t-»^ ^©i-y-^^u^^ 
® J: e) rj^mmmn^mmKmn^tit. f f Tit^#^5:SVNS#^T'%. ^® f 

[0 0 18] 
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#2 0*0 0-2171 1 3^ 
[0 0 19] 

- ^ St y ii*^ b ^.^.T' i: ^ - ^ «^ ^-^ ^^^^ * ^ ^ ~ 

[0 0 2 0] 

- y x^ii^a^^c^)^ ^ ^=^'''■■ 
[0 0 2 1 ] 

iiffi3l^>^^<. yr;v^^i.ic^^^*^ai^-^^^-*'-^*-^^^^^''^"^^^'^'^ 
bT 7 - y x^m&^f e. r t. it. m&^m^ y mmmxn 

[0 0 2 2] 

-5 9 4 54 r7-.;x^gl^»;5tt?7-yx^^^J ^^S^^*^-^^^^" 

^c^.^&sn7-yx?Im^a^cmv^e>nfe*v^^»»ffi^®^®^^**^^ ®^ 

1 0 ffi®^ 2001-3053430 



(^2000-217113 

[0 0 2 3] 
[0 0 2 4] 

^^c, #BI^3-6 3 8 7 5^^i5^lCii ^M?^^^5:MV^fc^^6^7-UX 
[0 0 2 5] 

S^*^J^-^i:bT^.^^tv-&M^$:^^^bT^m^S^^Te>, ^tiM-^cD 

[0 0 2 6] 

^--(i^i^nmit. :7-ux§f^$:«*&^tisiii5cM#icMbTm^e^^^:&^-C' 

[0 0 2 7] 

[^@$:j!^^-rsf-«)«>#^l 

±«BMS5:«l^i-^^-«>l^^^^Ta)l) ~6) CD^^^^) ^^^<0X^ 

1 1 miE#2 001-3053430 
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[0 0 2 8] 

1) I^PgTb^-^T'&S^Mt, t + 1, t+2, t+3, > t + N-K t 

^^^^_^^x (t) . X (t+1) , X (t + 2) . X (t+3) , ^ (t 

+ N-1) , X (t + N) ^(Dm^^titc-^'^mizn^^^Mt*^^ 

^Mt^-N-l^ci3v^T^^t*^e.^^&$nfc5=-^^3«Jx (t) , X (t+1) . X (t 
+ 2) , X (t+3) , ^ ^ (t + N-1) $:-^ffi1«^S^l(Z)-^ffim 

^tmi(k. t)S:=^sm^-Vx?g^#m (3) i:, 

, t)^-mmm-t^f^2(D-mm^m (4) ii. 

trfia^^^-uxM^^m^:, ^^t +mc^v^T#>^^tl^5=-^Mx (t+N 
) ii, rnKDMB-R^mic-^saisstiitf^-^ffix (t) t.(DM(D^-^m^m^ 

mmm (1 2) 

mA^mni^xm^mmom^^n^^mmnu (3 d 

mmn^t\,r:^^my-v:r.mm(ommm^T{K t), xMfftMxi(k. t)<D-^(D 
m^^uaMv. mwm^^m^mnn (3 6) i:, 

fc:g*:7-Ux#|5[c;D^I5c^fiXr(k. t). XimmmriiK t)(Z)fl&:^(7)^#i:. 

^t+HC^t^S^^7-Ux^|!(Xr(k. t+1), ;&t?Xi(k. t + l)$:#eSlgMi5C 

1 2 mfiE#2 001-3053430 



<^2 0' 00-21711 3^ 
[0 0 2 9] 

2) ^Pg^^-^-e^S^Mt, t+1, t + 2, t+3, ^ t+N-1, t 

^^,^-^-,ax (t) . X (t+1) , X (t+2) , X (t + 3) , > ^ (t 
+ N-1) . X (t+N) ^(Dm^^tit.^-^mK.M^^^Mti^^^ 

«^:7-Un:«^bT. ^(Z)^m^Xr(k, t). iRD^^m^Xi (k, t)$:#Siim 

+2) , X (t+3) , ^ ^ (t+N-1) ^-^mm-r^mio-^mm 

*® (11) il^ 

, t)S:-»IB«-r5B2ffl-«fa«*® (4) t. 

I«i^m7-Ux?^^#a (3) It. ««^-Ux#fJXr(k. t+1). 2i:mi( 

k. t+1)^, ,^^K^^mmvxm^^oKvr.^t^muii^^nmmmwy 

[0 0 3 0] 



miE«^2 0 0 1- 3 0 5 3 4 3' 



#2 000—217113 



X,{k,t +1) = \^,(k.t)^^\_x(t^N)-x{t)^ 
xcosj2^j + ^,(A:,0sm|2^| 



jr,(M+l) = ^.(*^»0cos|2^j 

(mi.. A(i [x(r+JV)-x(0] icigiisia*^^^fc«><oiE®^») 

[0 0 3 1] 

3) ^Pg*^-^T'&^^Mt, t+U t + 2, t + 3, > t+N-1. t 

^^^^_-^-|itx (t) , X (t+1) , X (t+2) , X (t+3) , ^ ^ (t 

+N-1) , X (t+N) ^(Dm^-^t\.t=.^''^mzn-^^^mtts^^ 

^Xi(k, t)$:#i>^tfc7-Ux^#^«^^^V^T, 

+2) , X (t+3) , ^ ^ (t+N-1) ^-^m'^-t^^KD-n^m 



. (1 1) i:, 

(3) 

©-^fam^^ (4) i:, 

1 4 ffilE#2 001-3053 4.3 0 
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^^^^-(iix (t+N) i:, mi(omm^miz-'mmm^nt^v'''-^my^ u) no 

M^T^-^lt^r^S^^BP (12) i:. 

ijaW-i^^ DnmM#^#^*n^^ (3 6) i:> 

t+UC^t?-g>m^0DklC*ft--5«^7-V:n^^Xr(k. t+1), ^mUK t+1) 
[0 0 3 2] 

4) ^P»*--^T'fe-5«pMt, t + l. t+2. t + 3, t+N-1, t 

;^^_^_^^iix (t) , X (t+1) , X (t+2) , X (t+3) , > X (t 

+N-1) . X (t+N) fj^^m^n. ^<Dmm-^nt=.v'-9mizM-t^mmtii-^h 

M®^^:7-Ux#m^:bT, ^ti^'ti(Z)^l5(©^iiSPXr(k, t). :5:t5^l!tS 
Xi(k. t)^#-5^m7-Ux^m^«^C^V^T. 

^Mt+N-UCfeV^T^Mt;b^^^*&^^l^c7=-^3?Ux (t) , x (t + 1) . x (t 

+2) , X (t+3) , .X (t+N-1) -k-mmn-t^rnKD-mmm 

#a (1 1) ii> 

tl-rti©^^7-Ux^mr(k. t), ^tmi(k, t)5:#Sm^7-Ux?g^#® 
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(3) iL. 

(D-mmm^^ (4) i:, 

^^_^-fitx (t+N) i:, ^iCDSalt^mic^^fBISStD^c-T^-^^ix (t) t(D 
^a)^-^^^n^^M(DW.n^ (1) i:^ 

r=.&><D^mmA^mnLxm^mm<om^^m^^m<D&mmnm (31) ii, 

-^(D'fB^^in^u ijn^^#S:#^*n^^ (3 6) ii, 

mm-^mm^nr.mm'7''^):r.^m<ommmir{K t), xii^iJctfxiCk. t) 
(k, t+1), j^mHK t+D^m^mmmmmm^mm (30) hx-^^ufcr 

[0 0 3 3] 

. X»4) ]glCfB«©ll?»M^^7-Ux^^^go 
[0 0 3 4] 

6) itffBx (t+N) fc, tafax (t) ii(Dm(Dmizs^t^mmm^^^^r=.^<^ 
t^^mt-r^^i) > 2) , 3) . xii4) ^ic8B«®siiiSiif(7-'J^^^ 

1 6 miE# 2001-3053430 
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[0 0 3 5] 
[0 0 3 6] 
[0 0 3 7] 
[0 0 3 8] 

^(D-*)-yzfVy'!fMmt. r4Pg*^-^T'*>'5^Mt. t+1. t+2, t+3, • • 
..... t+N-l> t+N (NliS^tJt) ^C^3V^T«*&$tlS5=-^^t©•^^>•^U 

if>:/U>^*'lii:bT7=-^5f^Jx (t) , X (t+1) . X (t+2) . X (t+3) , • 

, X (t+N-1) , X (t+N) $:^^-r^c 

[0 0 3 9] 
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-fB-^^^-r -5 =fo ® T' o u -r & c 

[0 0 4 0] 

^^^_^x(t). ^Mt + ltC^l-J^x(t+l) , , ^Mt + N-UCfe 

[0 04 1] 

(NiiiEcD^tsc) ©T^'-^^Hif boo— ^fa-^-rsc 

fiP^, (t) iUBSi&^tl, X (t+1) , X (t+2) . X (t 

+ 3) (D^OlZm^^tl^iL^lt. -e^^&^tlfcT^-^x (t) , X (t + 1) , X (t + 
2) . X (t+3) (D^X^-^mnV^ ^©-^|Blt®l&f^«^-^x (t+N-1) 

ij^A^^^^xmmv. X (t+N-i) (D7'--^tf)^xMLr=.mmx'm'r-'!fmtN 

[0 0 4 2] 

^(Dxt>^jt^mx. r^®5^-3fx (t+N) ij^^^ti^t-^ii. m^r-'^mfy^^ 

+ lMi:5S:Sfe«?). 7^-^35if^U^x (t+N) <fc»Jx(t) Ml^bT 
#^tlS7^-^S:#!»MDFT?t^^3lC'gt^'tSi:i:=fcJC, -#-&V^f^-^x 

(t) ^j^^vm^vnmv. 7^-^55if^ii*x (t+i) , x (t+2) , x (t+3 

) ^ , X (t + N-1) , X (t + N) <DN®(D'f—ii^-'^^^'t^o 

[0 0 4 3] 

l^#CbT> T^-^HMiii. ri?c07^-^ix (t+N+1) 

5=^-^tx (t+N+1) -x(t+i)^:^ibxnmmr>FTm,nm3izm^-t^tt^ 

IC. x(t + l)$:^^U j:Umii?-rSJ:e)lcU miC#fc^&StlS-7^- ^ (^)«iT® N 
[0 0 4 4] 



miE# 2001-3053430 



#2000—217113 



[0 0 4 5] 
[0 0 4 6] 

l^H^cfev^T, mmt J: ^)-^(D^y:fV y if mm t s t?if >^u >y$tife 

NM©^iS[7=-^#. X (t) , X (t+1) , X (t+2) . X (t+3) , 

X (t+N-1) (DM-^^ j&tJJ^Wt + 1 i: y-iJ-^yu >y$tiT#e>tl-5NM 

<DMWi7^--$(U. X (t+1) , X (t + 2) , X (t+3) , , X (t+N- 

1) , X (t+N) (DM^^^VX:^^, 
[0 0 4 7] 

[0 0 4 8] 



1 9 
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-y-^'f x(«)sin[2(.-0f ] 

for k=OX- .,N-l 

[0 0 4 9] 

^j, X (t) ~x (t+N-1) (DmmmXj. (k, t) , Rn^mmi (k t) ©^ms: 

^ (3) . (4) (D^OlZ^m-t^o 
[0 0 5 0] 

[^5] 

^.(*,0 = 2 ^(/«)cos^2(/« - 0— J ^(3) 

Ar,(*,0 = ^ 2 ^(/,)sm|2(/i-0— j ^(4) 

for k^OX-,N-l 

[0 0 5 1] 
[0 0 5 2] 

-r=^*)-b, ^®^rat + 1 J: i)mm^ti^i)-y:^vy'^y=-^m^^ (t+i) 
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, X (t + 2) , X (t + 3) , , X (t + N-1) , X (t + N) (D^^iLX. 

iTfcJSi7=-^x (t+N) Tb^iij&nsnTVNSfe^). mm<Dm.m-iM^ 

(5) -e^$tLSi:i:=bic, (5) \%M^o\zmm-^ti^o 

[0 0 5 3] 

[iS[6] 

A'X*,r+l) = -^2,x(/i)cos|2(/,-/-l)^| ^(5) 



+ 



[0 0 5 4] 
[0 0 5 5] 

[tS[7] 



1 '"^^ r ^1 

Y^Kt^l) - 2 x(n)cos|2(/i - 0— J ^(6) 

1 r ^1 



[0 0 5 6] 

^r-e, «t)-fi-vN-r-a'-e^<&x (t) ^ggigsL, ft=biTbVN-T^-^t?&sx (t 

+N) $:m*^AtiS^i. X, (k, t) S:fflv^TY, (k. t+1) ^r^tr i:*^«rlgi:^^ 

2 1 mii4t 2001-3053430 
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mm\z^ Yi a t+1) srxj (k, t) X'm-t^t%:r.ii^^mtt^^. 

[0 0 5 7] 

-ecD^m. ^ (6) . Jkn^ (7) lir^®J:e)lC«^^t3S^XSo 
[0 0 5 8] 

[tSC8] 

y,(ifc,r +1) = ^.(^>0 + i^) -^(Ol ^(8) 

[0 0 5 9] 
[0 0 6 0] 

[f!t9] 



[0 0 6 1] 

tj&oT. ^ (8) . :s:t5 (9) (Dmm^miz. ^ (s) , m do) lir^oJ:^ 

[0 0 6 2] 



1 r ^Kfei 



^(10) 





2 2 



ai|I# 2 0 0 1 - 
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mi 0] 



jr,(M+i)= 



■■^XXk,t)*^[x(t*N)-xit)] 
xcos[2f].^..(M)sin[2f]} 



(11) 



jir,(A:,r+l) = Jr,(M)cos! 




^ (12) 



[0 0 6 3] 

+N)i:mi^-t'S>-9->:5^>'l^'fiix(t)©^(D7^-^'fil?:ffiv>T^ (11) , RX:^ (12) ic 

<fc »; f m b T * i?) s ^ *^ ^ s o 

[0 0 6 4] 

(11) , S:t5 (12) ®^^^7!)^e>*^&7!)^J:^{C, ^-9->>^'J>m^lcfei-tS 
[0 0 6 5] 

;v a? T'^^i- -5 <fc U =b ® «?) ® A - K X T i- S r h ^ S 

ta«E(3D®2tC^bfcJ:e)^-9->:^U>mK^|JiT% ^7^>:-9->^U S 



2 3 
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[0 0 6 6] 

r(Z)J:e)lCbT, cos (27rk/N) , Msin (27tk/N) T'atStl^ttlS 

(11) , S:tJ^ (12) \%^k<D^olzm-^^. 
[0 0 6 7] 

[mil] 

+Xi(k,t)rs 

(13) 

X,{k,t+l)='Xi{k,t)Tc 

- {Jr, (it , 0 + A +N)- x(t)] }Ts 

•• ^ (14) 

CZ^. rc = cos[2f ] . r..si„[2f] ,A = ;^ 

[0 0 6 8] 

-<D^Z)lZhX. ^ (13) , J^tf (14) $:MV>T>'-U:r^^®a#$:^T^e) 

r ^ ;{)^ T ^ -5 c ^ 5: ii^s-r s mm^mm y-v :L^mmm<Dm^ ic o v > 

[0 0 6 9] 

EP-^, ^ (13) tt. ^Mt + UCfcl-tS^-Ux^iJtCD^m^Xj (k, t+1) ^ 
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